
E u r o —   '  INI  II  II  II  II  MM  Ml  II  MM  II  I  II 
European  Patent  Office  At*  a  t * t *   a  i  

,  J  ©  Publication  number:  0  4 6 4   21  6  A 1  
Office  europeen  des  brevets 

©  E U R O P E A N   PATENT  A P P L I C A T I O N  
p u b l i s h e d   in  a c c o r d a n c e   with  Art .  

158(3)  E P C  

©  Application  number:  91902737.5  ©  Int.  CI.5:  G1  1  B  2 0 / 1 8  

@  Date  of  filing:  18.01.91 

©  International  application  number: 
PCT/JP91/00055 

©  International  publication  number: 
WO  91/11003  (25.07.91  91/17) 

©  Priority:  19.01.90  JP  8511/90  ©  Applicant:  SONY  CORPORATION 
20.04.90  JP  103048/90  7-35  Kitashinagawa  6-Chome  Shinagawa-ku 

Tokyo  141(JP) 
@  Date  of  publication  of  application: 

08.01.92  Bulletin  92/02  @  Inventor:  SAKO,  Yolchlro 
Sony  Corporation  7-35  Kitashinagawa 

©  Designated  Contracting  States:  6-chome 
DEFRGBNL  Shlnagawa-ku  Tokyo  141  (JP) 

©  Representative:  Ayers,  Martyn  Lewis  Stanley 
et  al 
J.A.  KEMP  &  CO.  14  South  Square  Gray's  Inn 
London,  WC1R  5EU(GB) 

©  METHOD  OF  RECORDING  AND  REPRODUCING  DATA. 

©  A  disk-like  recording  medium  (1)  is  rotated  at  a 
speed  N  times  as  fast  as  the  disk  speed  that  cor- 
responds  to  the  transfer  rate  for  reproducing  data.  A 
read  head  (3)  scans  each  track  on  the  recording 
medium  M  times  in  the  same  position  to  read  data 
M  times  for  storage  in  a  memory  (8).  The  data  in  the 

^-  memory  are  processed  to  reproduce  the  data  of  the 
^   track  and  sent  at  a  predetermined  transfer  rate. 

Therefore,  continuous  reproduction  is  possible  even 
^-  if  the  reproducing  head  is  deviated  out  of  the  track 
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due  to  vibration  or  the  like.  On  the  other  hand,  a 
disk-like  recording  medium  (21)  is  rotated  at  a  speed 
N  times  as  fast  as  the  disk  speed  that  corresponds 
to  the  transfer  rate  for  continuous  input  data.  The 
input  data  are  stored  in  a  memory  (30)  having  a 
storage  capacity  greater  than  a  predetermined 
amount.  The  data  stored  in  the  memory  are  con- 
verted  for  recording  at  the  disk  speed,  and  continu- 
ously  recorded  onto  the  recording  medium. 
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Technical  Field 

This  invention  relates  to  an  improved  disc 
recording/reproducing  apparatus  for  recording  or 
reproducing  data  on  or  from  a  disc-shaped  record- 
ing  medium.  More  particularly,  it  relates  to  a  data 
recording  method  and  a  data  reproducing  appara- 
tus  which  are  strong  against  vibrations  or  the  like. 

Background  Art 

In  a  disc  recording/reproducing  apparatus  for 
recording  or  reproducing  data  on  or  from  a  disc- 
shaped  recording  medium,  such  as  a  CD  player  for 
reproducing  a  compact  disc,  the  compact  disc  or 
the  disc-shaped  recording  medium  is  rotationally 
driven  at  a  constant  linear  velocity  (CLV)  by  a 
spindle  motor,  and  a  laser  beam  is  irradiated  along 
a  track  formed  spirally  on  the  disc-shaped  record- 
ing  medium,  so  that  a  music  program  (digital  data) 
recording  as  rows  of  pits  on  the  track  are  repro- 
duced  by  detecting  changes  in  intensity  of  the 
reflected  light  which  are  caused  by  the  presence  or 
absence  of  the  pits. 

On  the  other  hand,  the  bit  error  rate  at  the  time 
of  data  reproduction  in  a  CD  player  may  reach  an 
order  of  10-5. 

Since  an  error  detection  code  and  an  error 
correction  code  are  employed  for  correcting  errors 
to  a  more  or  less  extent,  no  inconveniences  may 
arise  under  ordinary  operating  environments. 

Meanwhile,  in  a  car-laden  CD  player  or  a  porta- 
ble  CD  player,  extremely  large  vibrations  may  be 
produced,  in  a  manner  different  from  a  stationary 
type  domestic  CD  player,  such  that  servo  control 
may  fall  into  disorder  (deservoeing)  due  to  an  op- 
tical  head  scanning  a  disc  track  deviating  from  the 
track  (or  being  off-track)  to  interfere  with  normal 
data  reproduction.  In  such  case,  a  music  program 
cannot  be  reproduced  satisfactorily  because  error 
correction  cannot  be  made  or  reproduction  may  be 
interrupted  even  with  the  aid  of  the  error  detection 
code  and  the  error  correction  code. 

Thus,  in  a  disc  reproducing  apparatus,  such  as 
a  CD  player  or  video  disc  player,  should  the  re- 
producing  head  be  off-track  due  to  vibrations  or  the 
like,  a  problem  is  presented  that  reproduction  of  a 
continuous  information  of  a  music  program,  video 
program  or  the  like  is  interrupted. 

For  overcoming  the  problem,  there  is  known  a 
method  comprising  providing  a  large  capacity  buff- 
er  memory,  transiently  storing  data  reproduced  by 
a  reproducing  head,  such  as  music  program  data, 
in  the  buffer  memory,  and  outputting  the  data 
stored  in  the  buffer  memory  as  playback  data  even 
when  the  reproducing  head  is  off-track  for  continu- 
ously  reproducing  the  music  program.  However, 
with  this  method,  it  is  necessary  to  store  data 

previously  in  the  buffer  memory  prior  to  reproduc- 
tion  of  the  music  program,  so  that  music  program 
reproduction  cannot  be  started  immediately.  On  the 
other  hand,  increase  in  buffer  memory  capacity  is 

5  prohibitive. 
On  the  other  hand,  with  a  disc  recording  ap- 

paratus  such  as  a  magnetic  disc  apparatus,  a  write- 
once  type  optical  disc  apparatus  or  an  overwrite 
type  optical  disc  apparatus,  data  recording  is  dis- 

io  continued  when  the  magnetic  head  is  off-track  due 
to  vibrations  or  the  like,  so  that  continuously  sup- 
plied  input  data  cannot  be  recorded. 

In  view  of  the  above  described  status  of  the  art, 
it  is  an  object  of  the  present  invention  to  provide  a 

75  data  reproducing  apparatus  in  which  continuous 
data  may  be  reproduced  even  when  the  reproduc- 
ing  head  is  off-track. 

It  is  another  object  of  the  present  invention  to 
provide  a  disc  recording  apparatus  in  which  con- 

20  tinuously  supplied  data  may  be  recorded  correctly 
even  When  the  recording  head  is  off-track. 

Disclosure  of  the  Invention 

25  According  to  the  present  invention,  the  disc- 
shaped  recording  medium  is  rotationally  driven  at  a 
velocity  equal  to  N  times  a  rotational  velocity  of  the 
medium  corresponding  to  a  transfer  rate  of  data 
recorded  on  the  disc  shaped  recording  medium, 

30  and  the  same  position  on  the  disc-shaped  record- 
ing  medium  is  reproduced  M  times  by  the  re- 
producing  head  so  as  to  read  out  data  of  a  pre- 
determined  volume  M  times  and  to  store  the  read- 
out  data  in  a  memory.  The  data  of  the  predeter- 

35  mined  volume  is  formed  from  the  data  stored  in  the 
memory  and  sent  out  at  the  predetermined  data 
transfer  rate.  In  this  manner,  continuous  data  may 
be  reproduced  even  when  the  reproducing  head  of 
the  disc  reproducing  apparatus  employed  in  an 

40  operating  environment  subject  to  more  or  less  se- 
vere  vibrations  should  be  off-track. 

Also,  according  to  the  present  invention,  the 
disc-shaped  recording  medium  is  rotationally 
driven  at  a  velocity  equal  to  N  times  a  rotational 

45  velocity  of  the  recording  medium  corresponding  to 
a  transfer  rate  of  continuously  entered  input  data, 
the  input  data  are  stored  in  a  memory  having  a 
storage  capacity  in  excess  of  a  predetermined  vol- 
ume,  the  data  of  the  predetermined  volume  stored 

50  in  the  memory  are  converted  into  record  data  hav- 
ing  a  data  transfer  rate  equal  to  N  times  the  firstly 
mentioned  transfer  rate,  and  the  produced  data  are 
recorded  on  the  disc-shaped  recording  medium. 
These  data  are  recorded  on  the  recording  medium 

55  during  the  time  of  storage  of  the  input  data  of  the 
next  predetermined  volume  in  the  memory.  In  this 
manner,  the  continuously  entered  input  data  may 
be  recorded  correctly  even  when  the  recording 

3 
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head  of  a  disc  recording  apparatus  employed  in  an 
operating  environment  subject  to  more  or  less  se- 
vere  vibrations  should  be  off-track. 

Brief  Description  of  the  Drawings 

Fig.  1  is  a  block  circuit  diagram  showing  the 
construction  of  an  optical  head  reproducing  appara- 
tus  embodying  the  present  invention. 

Fig.  2  is  a  diagrammatic  view  showing  data 
stored  in  a  buffer  circuit  of  the  optical  disc  re- 
producing  apparatus. 

Fig.  3  is  a  block  circuit  diagram  showing  the 
construction  of  a  magneto-optical  disc 
recording/reproducing  apparatus  embodying  the 
present  invention. 

Fig.  4  is  a  flow  chart  showing  a  data  recording 
operation  of  the  magneto-optical  disc 
recording/reproducing  apparatus. 

Fig.  5  is  a  flow  chart  showing  a  data  reproduc- 
ing  operation  of  the  magneto-optical  disc 
recording/reproducing  apparatus. 

Best  Embodiment  for  Practicing  the  Invention 

By  referring  to  the  drawings,  an  embodiment  of 
an  optical  disc  reproducing  apparatus  according  to 
the  present  invention  will  be  explained. 

Fig.  1  is  a  block  circuit  diagram  showing  an 
arrangement  of  an  optical  disc  reproducing  appara- 
tus  according  to  the  present  invention. 

In  the  present  optical  disc  reproducing  appara- 
tus,  a  disc  1  is  rotationally  driven  by  a  spindle 
motor  2  at,  for  example,  a  constant  linear  velocity 
corresponding  to  N  times  the  prescribed  data 
transfer  rate.  The  disc  1  is  an  optical  disc  for  a  CD 
player,  for  example,  and  a  music  program  is  re- 
corded  in  the  form  of  a  train  of  pits  along  the  disc 
track  together  with  redundancy  bits,  such  as  CRC 
(cyclic  redundancy  code)  and  subcoding  formed  by 
frame  synchronization  signals,  control  bits  and  ad- 
dress  bits. 

An  optical  head  3  is  constituted  by  optical 
components,  such  as  a  laser  diode,  collimator  lens, 
object  lens,  beam  splitter  and  a  cylindrical  lens, 
and  split  photodetectors,  and  is  adapted  for  irra- 
diating  a  laser  beam  on  the  recording  surface  of 
the  disc  1  for  detecting  changes  in  intensity  of  the 
reflected  light  from  the  pits  in  cooperation  with  an 
RF  circuit  4  arranged  in  a  matrix  configuration.  The 
optical  head  3  also  detects  focusing  error  signals 
such  as  by  a  so-called  astigmatic  method,  while 
detecting  tracking  error  signals  such  as  by  a  so- 
called  push-pull  method. 

The  RF  circuit  4  renders  the  reproduced  sig- 
nals  from  the  optical  head  3  into  binary  form  sig- 
nals,  which  are  supplied  to  a  clock  reproducing 
circuit  5.  The  RF  circuit  4  also  transmits  the  focus- 

ing  error  signals  and  tracking  error  signals  to  a 
focusing  servo  control  circuit  11A  and  a  tracking 
servo  control  circuit  11  B  of  a  servo  control  circuit 
1  1  ,  respectively. 

5  The  focusing  servo  control  circuit  11A  actuates 
the  object  lens  of  the  optical  head  3  along  the  light 
axis  so  that  the  focusing  error  signal  from  the  RF 
circuit  4  is  reduced  to  zero,  while  the  tracking 
servo  control  circuit  1  1  B  actuates  the  object  lens  of 

io  the  optical  head  3  along  the  disc  radius  so  that  the 
tracking  error  signal  from  the  RF  circuit  4  is  re- 
duced  to  zero. 

The  clock  reproducing  circuit  5  is  constituted 
by  a  phase  locked  loop  (PLL)  and  reproduces  clock 

is  signal  recorded  on  the  disc  1  from  the  binary 
signals  from  the  RF  circuit  4. 

A  synchronization  detection  circuit  6  detects 
frame  synchronization  signals  from  the  reproduced 
signals  with  the  aid  of  clock  signals  from  clock 

20  reproducing  circuit  5  for  achieving  frame  synchro- 
nization.  The  circuit  6  also  provides  for  synchro- 
nization  protection  for  preventing  frame  desynch- 
ronization  caused  by  the  inability  of  detecting 
frame  synchronization  signals  under  the  effects  of 

25  dropout  or  jitter. 
A  spindle  motor  servo  control  circuit  12  takes 

charge  of  a  rotational  control  of  the  spindle  motor  2 
to  cause  locking  of  the  PLL  of  the  clock  reproduc- 
ing  circuit  5  with  the  aid  of  clock  signals  from  the 

30  clock  reproducing  circuit  5  and  the  frame  synchro- 
nization  signals  from  the  frame  synchronization  de- 
tection  circuit  6. 

A  demodulating  circuit  7  processes  the  above 
mentioned  binary  signals  by  eight  to  fourteen  mod- 

35  ulation  (EFM),  for  example,  to  produce  8-bit-per- 
symbol  data. 

A  buffer  circuit  8  is  constituted  by  a  memory 
for  storing  one-track  reproduced  data  and  tran- 
siently  store  the  reproduced  data  from  the  de- 

40  modulation  circuit  7  as  will  be  explained  subse- 
quently. 

An  error  correction  circuit  9  is  a  so-called  CIRC 
(cross  interleave  Reed-Solomon  code)  decoding 
circuit,  and  functions  to  correct  errors  in  the  repro- 

45  duced  data  stored  in  the  buffer  circuit  8  to  repro- 
duce  data  of  a  music  program  per  se,  which  are 
outputted  at  a  terminal  10  by  means  of  the  buffer 
circuit  8  at  a  prescribed  data  transfer  rate. 

When  causing  track  jumping  of  the  optical 
50  head  3,  a  system  controller  13  calculates,  from 

subcoding  address  data  demodulated  by  the  de- 
modulating  circuit  7,  the  current  track  position  and 
the  number  of  tracks  as  far  as  the  jumping  destina- 
tion,  and  transmits  control  signals  to  a  thread  servo 

55  control  circuit  1  1c  of  the  servo  control  circuit  1  1  . 
The  thread  servo  control  circuit  11c  is  respon- 

sive  to  control  signals  from  the  system  controller 
13  to  turn  off  the  servo  to  shift  the  optical  head  3 

4 
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along  the  track  radius. 
A  disturbance  detection  circuit  14  detects  that 

each  servo  control  from  the  servo  control  circuit  1  1 
is  turned  off,  that  is,  is  not  in  regular  operation,  due 
to  vibrations  or  the  like,  and  controls  the  buffer 
circuit  8  as  will  be  described  subsequently. 

The  operation  is  hereinafter  explained. 
One-track  data  from  the  disc  1  are  reproduced 

repeatedly  N  times  at  a  rate  equal  to  N  times  the 
rate  of  data  transmission  at  the  terminal  10.  The 
reproduced  data  are  demodulated  at  the  de- 
modulating  circuit  7  and  stored  in  the  buffer  circuit 
8.  Meanwhile,  if  data  cannot  be  reproduced  cor- 
rectly  during  data  reproduction,  due  to,  for  exam- 
ple,  vibrations  from  outside,  that  is,  if  the  distur- 
bance  detection  circuit  14  detects  that  the  servo  is 
not  in  good  order,  data  storage  in  the  buffer  circuit 
8  is  discontinued.  If  the  disturbance  detection  cir- 
cuit  14  detects  that  the  servo  control  is  in  good 
order,  the  reproduced  data  are  stored  in  the  buffer 
circuit  8.  As  a  result,  data  reproduced  when  the 
servo  control  is  out  of  order  are  discarded,  while 
data  reproduced  when  the  servo  control  is  in  good 
order  are  stored  in  the  buffer  circuit  8,  for  forming 
one-track  data. 

In  this  manner,  with  the  present  embodiment, 
one  track  data  recorded  on  the  disc-shaped  record- 
ing  medium  are  repeatedly  reproduced,  using  the 
rotational  velocity  of  the  disc  equal  to  N  times  the 
prescribed  rotational  velocity,  and  one-track  data 
are  formed  from  the  reproduced  N-number  of  data 
to  enable  data  reproduction  which  is  strong  against 
disturbances,  such  as  vibrations. 

On  the  other  hand,  by  data  processing  in  which 
data  reproduced  while  servo  control  is  not  in  regu- 
lar  operation  are  discarded,  data  reproduction  may 
be  made  in  a  manner  strong  against  disturbances, 
such  as  vibrations. 

In  addition,  by  storing  data  reproduced  while 
servo  control  is  in  regular  operation  in  the  above 
described  buffer  circuit  8  adapted  for  storing  one- 
track  data,  and  by  forming  one-track  data,  data 
reproduction  may  be  made  in  a  strong  against 
disturbances,  such  as  vibrations. 

Meanwhile,  the  buffer  circuit  8,  which  is  con- 
stituted  by  a  memory  adapted  to  store  one-track 
data  in  the  above  described  embodiment,  may  also 
be  constituted  by  a  memory  adapted  for  storing 
playback  data  for  N  tracks. 

That  is,  as  shown  for  example  in  Fig.  2,  the 
disc  1  is  rotationally  driven  at  a  rotational  velocity 
equal  to  four  times  the  data  transfer  rate  for  re- 
producing  one-track  data  four  times  repeatedly, 
and  data  reproduced  by  each  reproducing  opera- 
tion  are  directly  stored  in  the  buffer  circuit  8.  One- 
track  data  are  formed  by  taking  the  majority  of  the 
data  reproduced  four  times,  as  an  example.  More 
specifically,  when  the  second  word  is  reproduced 

as  "26"  in  hexadecimal  notation  at  the  time  of  the 
first  reproducing  operation,  and  as  "50"  in  hex- 
adecimal  notation  at  the  time  of  the  second  and  the 
following  reproducing  operations,  "50"  is  selected 

5  as  the  correct  reproduced  data  in  hexadecimal 
notation.  If  the  reproduced  data  differ  for  each  time 
of  reproduction,  as  in  the  case  of  the  fourth  word, 
the  data  are  not  used  but  are  handled  as  erroneous 
data. 

io  In  this  manner,  by  directly  storing  data  ob- 
tained  by  the  N  times  of  reproduction  in  the  buffer 
circuit  8  and  taking  the  majority  of  the  stored  data 
to  form  one-track  data,  data  error  occurrences  may 
be  reduced  and  data  reproduction  more  invulner- 

15  able  to  disturbances,  such  as  vibrations,  may  be 
achieved.  The  majority  taking  may  be  made  after 
the  error  correction.  If  the  number  N  is  not  an 
integer,  that  is,  if  the  data  reproducing  rate  from 
the  disc-shaped  recording  medium  is  not  an  in- 

20  teger  times  the  data  transfer  rate,  the  buffer  circuit 
8  is  designed  to  store  data  of  a  number  of  tracks 
which  is  a  minimum  integer  larger  than  N  so  that 
data  stored  during  the  last  reproducing  operation 
are  stored  partially  in  the  one-track  memory. 

25  The  present  invention  is  not  limited  to  the 
above  described  embodiment  and  may  be  applied 
to,  for  example,  a  so-called  CD-ROM,  a  once-write 
type  optical  disc  apparatus,  an  overwrite  type 
magneto-optical  disc  apparatus,  or  to  a  magnetic 

30  disc  apparatus.  The  present  invention  may  also  be 
applied  to  a  disc  recording/reproducing  apparatus 
which  makes  use  of  a  disc-shaped  recording  me- 
dium  rotated  at  a  constant  angular  velocity  (CAV). 
The  buffer  circuit  8  may  also  be  provided  upstream 

35  of  the  demodulating  circuit  7. 
According  to  the  present  invention,  as  ex- 

plained  hereinafter,  by  repeatedly  reproducing  one- 
track  data  recorded  on  the  disc-shaped  recording 
medium  N  times  using  a  rotational  velocity  of  the 

40  disc  which  is  N  times  a  prescribed  velocity,  and  by 
forming  one-track  data  from  the  N-number  of  the 
reproduced  data,  regular  data  reproduction  may  be 
achieved  even  under  an  operating  environment 
where  more  or  less  severe  vibrations  occur,  such 

45  as  in  the  case  of  car-laden  apparatus. 
In  addition,  according  to  the  present  invention, 

data  errors  may  be  reduced  by  processing  the  re- 
number  of  reproduced  data  to  form  one-track  data. 

For  example,  data  reproduced  when  servo  con- 
50  trol  is  in  normal  operation  may  be  stored  in  a  data 

buffer  adapted  to  store  one-track  data  to  produce 
error-free  one-track  data. 

Also  by  directly  storing  data  obtained  by  the  re- 
number  reproducing  operations  in  the  data  buffer, 

55  the  majority  of  the  stored  data  may  be  taken  to 
form  one-track  data  for  further  reducing  data  errors. 

In  other  words,  data  reproduction  may  be 
achieved  with  a  higher  reliability  even  under  an 

5 
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operating  environment  subjected  to  more  or  less 
severe  vibrations. 

By  referring  to  the  drawings,  an  embodiment  of 
the  magneto-optical  disc  recording/reproducing  ap- 
paratus  according  to  the  present  invention  will 
hereinafter  be  explained. 

Fig.  3  is  a  block  circuit  diagram  showing  an 
arrangement  of  a  magneto-optical  disc 
recording/reproducing  apparatus  according  to  the 
present  invention. 

In  the  magneto-optical  disc 
recording/reproducing  apparatus,  shown  in  Fig.  3,  a 
disc  21  is  rotationally  driven  by  a  spindle  motor  22 
at  a  constant  linear  velocity  (CLV)  or  a  constant 
angular  velocity  (CAV)  which  is  N  times  the  rota- 
tional  velocity  of  the  disc  corresponding  to  the 
transfer  rate  of  input  data  entered  at  a  terminal  40 
or  of  reproduced  data  outputted  at  the  terminal  40, 
for  example,  N  times  the  data  transfer  rate  pre- 
scribed  by  the  position  of  the  terminal  40. 

The  disc  21  is  a  magneto-optical  disc  for  data 
recording  and  reproduction  which  is  provided  with 
recording  track(s)  formed  by  spiral  or  concentric 
grooves  or  lands  defined  between  the  grooves.  A 
variety  of  data  are  recorded  on  the  recording  track 
in  accordance  with  a  predetermined  modulation  by 
so-called  thermomagnetic  recording.  These  record- 
ed  data  may  be  reproduced.  That  is,  on  the  track, 
there  are  alternately  recorded  along  the  track  syn- 
chronization  signals,  address  data  and  data  per  se 
in  accordance  with  a  predetermined  format.  Syn- 
chronization  may  be  achieved  during  data  record- 
ing  and  reproduction  by  these  synchronization  sig- 
nals,  whereas  data  supervision  may  be  made  by 
address  data.  Various  data  per  se,  such  as  data  of 
a  music  or  video  program,  are  adapted  to  be 
recorded  in  the  data  recording  area  along  with  error 
correction  code  (ECC)  and  data  transfer  rate  in- 
formation  associated  with  the  kind  of  data  to  be 
recorded. 

An  optical  head  23  is  constituted  by  a  laser 
light  source,  such  as  a  laser  diode,  optical  compo- 
nents,  such  as  a  collimator  lens,  object  lens,  po- 
larization  beam  splitter  or  a  cylindrical  lens,  and 
split  photodetectors.  When  recording  data  on  the 
disc  21  ,  a  laser  beam  from  the  laser  light  source  is 
pulse-modulated  in  accordance  with  record  data  by 
a  laser  driving  circuit  36  under  the  magnetic  field 
produced  by  a  coil  37  before  being  irradiated  on 
the  recording  surface  of  a  target  track  of  the  disc 
21  for  recording  data  by  thermomagnetic  record- 
ing.  When  reproducing  data  from  the  disc  21,  the 
laser  beam  is  irradiated  on  the  recording  surface  of 
the  target  track  of  the  disc  21  and,  in  cooperation 
with  an  RF  circuit  24  of  a  matrix  configuration,  the 
optical  head  detects  the  differential  polarization  an- 
gle  (Kerr  rotation  angle)  of  the  reflected  light  from 
the  recording  surface  to  produce  playback  signals. 

The  optical  head  also  detects  focusing  error  signals 
by  the  so-called  astigmatic  method,  while  detecting 
tracking  error  signals  by  the  so-called  push-pull 
method. 

5  The  above  mentioned  RF  circuit  24  renders  the 
reproduced  signals  into  binary  signals  and  trans- 
mits  the  binary  signals  to  a  demodulating  circuit 
25.  The  circuit  24  also  transmits  the  focusing  error 
signals  and  the  tracking  error  signals  to  a  servo 

io  control  circuit  31  . 
The  demodulating  circuit  25  is  constituted  by, 

for  example,  a  clock  reproducing  circuit,  a  synchro- 
nization  circuit  and  a  demodulator.  The  clock  re- 
producing  circuit  of  the  demodulating  circuit  25 

is  reproduces  clock  signals  recorded  on  the  disc  21 
from  the  binary  signals.  The  synchronization  detec- 
tion  circuit  detects  synchronization  signals  from  the 
binary  signals,  with  the  aid  of  the  clock  signals 
from  the  clock  reproducing  circuit,  for  synchroniza- 

20  tion,  while  assuring  synchronization  protection  to 
prevent  desynchronization  is  case  synchronization 
signals  cannot  be  detected  under  the  effects  of 
dropout  or  jitter.  The  demodulator  demodulates  the 
binary  signals  in  accordance  with  a  predetermined 

25  demodulation  system  for  conversion  into,  for  exam- 
ple,  8-bit-per-symbol  reproduced  data,  while  de- 
tecting  the  data  transfer  rate  information  recorded 
on  the  disc  21  along  with  data  per  se.  The  de- 
modulating  circuit  25  supplies  the  reproduced  data 

30  to  a  data  controller  26,  while  supplying  the  informa- 
tion  necessary  for  system  control,  such  as  the 
above  mentioned  clock  signals,  synchronization 
signals  or  data  transmitting  rate  information,  to  the 
system  controller  32. 

35  The  data  controller  26  controls  a  memory  27 
and  an  error  correction  circuit  28,  under  control  of 
the  system  controller  32,  in  such  a  manner  that, 
during  data  reproduction,  the  reproduced  data  from 
the  demodulating  circuit  25  are  stored  transiently  in 

40  the  memory  27  and  error  correction  is  made  of  the 
reproduced  data  transiently  stored  in  the  memory 
27.  The  data  controller  26  supplies  the  error-cor- 
rected  reproduced  data  to  a  switching  circuit  29. 
The  data  controller  26  also  controls  the  memory 

45  and  the  error  correction  circuit  28,  in  such  a  man- 
ner  that,  during  data  recording,  input  data  supplied 
by  means  of  the  switching  circuit  29  are  transiently 
stored  in  the  memory  27  and  error  correction  code 
is  added  at  the  error  correction  circuit  28  to  the 

50  input  data  transiently  stored  in  the  memory  27.  The 
data  controller  26  transmits  the  input  data  added  to 
by  the  error  correction  code  to  a  demodulation 
circuit  35.  For  checking  that  the  input  data  have 
been  correctly  recorded  on  the  disc  21,  the  data 

55  controller  26  compares  the  input  data  stored  in  the 
memory  27  with  the  reproduced  data  from  the 
demodulating  circuit  25  to  supply  the  results  of 
comparison  to  the  system  controller  32. 

6 
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The  switching  circuit  29  operates  under  control 
of  the  system  controller  32  to  make  a  switching 
during  data  reproduction  between  outputting  the 
reproduced  data  from  the  data  controller  26  directly 
to  the  terminal  40  and  outputting  the  data  to  the 
terminal  by  the  interposition  of  a  one-track  memory 
30  and  a  switching  during  data  recording  between 
directly  supplying  input  data  supplied  by  means  of 
the  terminal  40  to  the  data  controller  26  and  sup- 
plying  the  data  to  the  data  controller  26  by  the 
interposition  of  the  one-track  memory  30. 

During  data  reproduction,  the  one-track  mem- 
ory  30  transiently  stores  error-corrected  one-track 
reproduced  data  from  the  data  controller  26  and,  at 
the  time  point  when  the  optical  head  23  starts  to  be 
shifted  to  the  next  track,  outputs  the  stored  repro- 
duced  data  at  a  prescribed  data  transfer  rate  by 
way  of  the  switching  circuit  29  and  the  terminal  40. 
During  data  recording,  the  one-track  memory  30 
stores  input  data  continuously  supplied  thereto 
through  the  switching  circuit  29  and,  at  the  time 
point  when  the  one-track  input  data  have  been 
stored,  transmits  the  stored  one-track  input  data  to 
the  data  controller  26  by  way  of  the  switching 
circuit  29.  More  specifically,  the  one-track  memory 
30  is  constituted  by  a  first  memory  and  a  second 
memory,  each  having  a  one-track  capacity.  During 
data  reproduction,  the  memory  30  stores  data  re- 
produced  while  the  optical  head  23  scans  the  same 
track  in  the  first  memory,  while  outputting  data 
stored  in  the  second  memory,  with  the  optical  head 
23  scanning  the  preceding  track  at  the  prescribed 
data  transfer  rate  at  the  terminal  40  as  the 
playback  data.  By  alternately  using  the  first  mem- 
ory  and  the  second  memory  in  this  manner,  the 
reproduced  data  outputted  from  the  one-track 
memory  30  through  the  terminal  40  become  con- 
tinuous  data.  During  data  recording,  while  one-track 
data  of  the  continuously  supplied  input  data  are 
stored  in  the  first  memory,  one-track  input  data 
stored  in  the  second  memory  are  supplied  to  the 
data  controller  26.  On  the  other  hand,  while  one- 
track  input  data  are  stored  in  the  second  memory, 
one-track  input  data  stored  in  the  first  memory  are 
supplied  to  the  data  controller  26.  By  alternately 
using  the  first  and  second  memories  in  this  man- 
ner,  continuous  input  data  supplied  at  the  terminal 
40  may  be  supplied  without  data  dropout  to  the 
data  controller  26  by  means  of  the  switching  circuit 
29. 

The  modulating  circuit  35  modulates  the  input 
data  added  to  by  error  correction  code  from  data 
controller  26  in  a  predetermined  manner  with  the 
use  of  clock  signals  from  system  controller  32, 
while  adding  the  data  transfer  rate  information  from 
the  system  controller  32  to  the  modulated  data  to 
form  record  data  having  a  transfer  rate  which  is  N 
times  the  transfer  rate  of  the  input  data  to  supply 

the  resulting  record  data  to  the  laser  driving  circuit 
36. 

As  mentioned  hereinabove,  the  laser  driving 
circuit  36  pulse  modulates  the  laser  light  source  of 

5  the  optical  head  23  on  the  basis  of  the  record  data 
under  the  magnetic  field  generated  by  the  coil  37. 
As  a  result,  data  are  recorded  on  the  track  of  the 
disc  21. 

The  servo  control  circuit  31  is  mainly  con- 
io  stituted  by  a  focusing  servo  circuit,  a  tracking  servo 

control  circuit,  a  spindle  motor  servo  control  circuit 
and  a  thread  servo  control  circuit.  That  is,  the 
focusing  servo  control  circuit  actuates  the  object 
lens  of  the  optical  head  23  along  the  optical  axis  so 

is  that  the  focusing  error  signal  from  the  optical  head 
24  will  be  zero.  The  tracking  servo  control  circuit 
actuates  the  object  lens  of  the  optical  head  23  so 
that  the  tracking  error  signal  from  the  RF  circuit  24 
will  be  zero.  The  spindle  motor  servo  control  circuit 

20  controls  the  spindle  motor  22  so  that  the  PLL  of  the 
demodulating  circuit  25  will  be  locked.  The  thread 
servo  control  circuit  is  responsive  to  control  signals 
from  the  system  controller  32  to  shift  the  optical 
head  23  along  the  disc  radius,  the  servo  control 

25  circuit  31  ,  constructed  in  this  manner,  transmits  the 
information  indicating  the  operating  states  of  var- 
ious  parts  controlled  by  the  servo  control  circuit  31 
to  the  system  controller  32. 

The  system  controller  32  controls  the  de- 
30  modulating  circuit  25,  data  controller  26,  memory 

27,  error  correction  circuit  28,  switching  circuit  29, 
one-track  memory  30,  servo  control  circuit  31, 
modulating  circuit  35  and  the  coil  37,  as  described 
hereinabove,  with  the  aid  of  the  information  show- 

35  ing  the  operating  states  of  various  parts  from  the 
servo  control  circuit  31,  the  information  necessary 
for  system  control  from  the  demodulating  circuit  25 
and  the  data  transfer  rate  information  supplied  by 
means  of,  for  example,  the  terminal  41  . 

40  Thus,  in  the  present  embodiment,  during  data 
recording,  driving  means  rotationally  driving  the 
disc  21  at  the  rotational  velocity  equal  to  N  times 
the  rotational  velocity  of  the  disc  corresponding  to 
the  transfer  rate  of  the  input  data  during  data 

45  recording,  is  constituted  by  the  spindle  motor  22, 
RF  circuit  24  and  the  servo  control  circuit  31,  the 
optical  head  23  is  used  as  the  recording  head  for 
scanning  the  track  of  the  disc  21  for  recording 
data,  the  one-track  memory  30  is  used  as  storage 

50  means  for  storing  continuously  supplied  one-track 
input  data,  record  data  forming  means  for  convert- 
ing  data  read  out  from  the  one-track  memory  30 
into  record  data  having  the  transfer  rate  which  is  N 
times  the  above  mentioned  transfer  rate  is  con- 

55  stituted  by  the  data  controller  26,  memory  27,  error 
correction  circuit  28,  modulation  circuit  35  and  the 
laser  driving  circuit  36,  and  the  system  controller 
32  is  used  as  control  means  operating  in  such  a 
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manner  that  one-track  data  stored  in  the  one-track 
memory  30  are  stored  in  the  target  track  as  the 
record  data  having  an  N-fold  transfer  rate  during 
the  time  interval  when  the  next  one-track  input  data 
are  stored  in  the  one-track  memory  and,  after  lapse 
of  the  time  interval,  the  one-track  data  stored  in  the 
one-track  memory  30  during  the  time  interval  are 
recorded  in  the  next  target  track. 

On  the  other  hand,  during  data  reproduction, 
driving  means  rotationally  driving  the  disc  21  at  a 
rotational  velocity  equal  to  N  times  the  rotational 
velocity  of  the  disc  corresponding  to  the  transfer 
rate  of  the  reproduced  data  is  constituted  by  the 
spindle  motor  22,  RF  circuit  24  and  the  servo 
control  circuit  31,  the  optical  head  23  is  used  as 
the  reproducing  head  for  scanning  the  track  on  the 
disc  21  for  reproducing  continuously  recorded  data, 
data  reproducing  means  for  reproducing  repro- 
duced  data  from  the  reproduced  signals  from  the 
optical  head  23  is  constituted  by  the  RF  circuit  24- 
error  correction  circuit  28,  the  one-track  memory 
30  is  used  as  storage  means  for  storing  one-track 
playback  data  from  data  reproducing  means  and 
for  continuously  outputting  the  stored  reproduced 
data  at  the  above  mentioned  transfer  rate,  and  the 
system  controller  32  is  used  as  control  means 
operating  in  such  a  manner  that  the  optical  head  23 
scans  the  same  track  during  the  time  interval  nec- 
essary  for  the  disc  21  to  perform  N-number  of 
revolutions  and,  after  lapse  of  the  time  interval,  the 
optical  head  23  starts  reproducing  the  next  track. 

The  operation  of  recording  data  on  the  disc  21 
by  the  above  described  magneto-optical  disc  re- 
cording  and/or  reproducing  apparatus  is  explained 
by  referring  to  the  flow  chart  shown  in  Fig.  4. 

It  is  assumed  that  the  disc  21  is  rotated  at  the 
rotational  velocity  of  1800  rpm,  each  track  of  the 
disc  21  is  constituted  by  10  sectors  (10 
sectors/track),  each  sector  is  constituted  by  98 
segments  (98  segments/sector)  and  that  the  data 
volume  in  each  segment  that  may  be  used  by  the 
user  is  24  bytes.  That  is,  the  time  (period)  of  one 
full  revolution  of  the  disc  21  is  33{1  -(1800-60)- 
x100}  ms,  whereas  the  maximum  data  transfer 
rate  through  terminal  40  is  300(1800-60x10) 
sectors/second.  On  the  other  hand,  the  transfer  rate 
of  input  data  supplied  through  the  terminal  40  is 
prescribed  by  the  data  type  and,  with  the  rate  of  R 
sectors/second,  the  time  T  necessary  for  inputting 
one  track  (ten  sector)  data  is  10-R. 

It  is  also  assumed  that  the  input  data  supplied 
by  means  of  terminal  40  are  data  of  the  B  level 
stereo  mode  data  which  are  the  CD-DA  mode  data 
in  the  so-called  CD-I  (CD-Interactive  media)  com- 
pressed  by  1/4.  Meanwhile,  the  above  mentioned 
prescribed  data  transfer  rate  R  of  the  B  level  stereo 
mode  data  is  18.75  sectors/second.  Thus  the  time 
T  necessary  to  enter  one-track  input  data  by 

means  of  terminal  40  is  533  (10-18.75x1000)  ms. 
In  other  words,  the  disc  21  performs  16 
(300-18.75)  revolutions  during  the  time  in  which 
one-track  input  data  are  entered  by  means  of  the 

5  terminal  40. 
At  step  ST1  of  the  flow  chart  shown  in  Fig.  4, 

the  system  controller  32  checks  the  data  transfer 
rate  information  R  supplied  by  means  of  terminal 
41.  If  the  data  transfer  rate  R  corresponds  to  the 

io  above  mentioned  maximum  data  transfer  rate  of 
300  sectors/second,  the  system  controller  32  pro- 
ceeds  to  step  ST2  and,  otherwise,  the  system 
controller  proceeds  to  step  ST3.  In  the  present 
example  in  which  the  input  data  are  the  B  level 

is  stereo  mode  data,  since  the  data  transfer  rate  R  is 
18.75  sectors/second,  the  system  controller  pro- 
ceeds  to  step  ST3. 

At  step  ST2,  the  system  controller  32  intercon- 
nects  contacts  29a-29c  and  contacts  29d-29f  of  the 

20  switching  circuit  29,  while  shifting  the  optical  head 
23  to  the  next  track  each  time  the  disc  21  makes 
one  complete  revolution.  As  a  result,  the  input  data 
entered  at  the  terminal  40  for  each  revolution  of  the 
disc  21  at  the  data  transfer  rate  of  300 

25  sectors/second  are  modulated  in  a  predetermined 
manner  before  being  sequentially  recorded  on  the 
disc  21. 

At  step  ST3,  the  system  controller  32  cal- 
culates  the  time  T  necessary  to  store  one-track 

30  input  data  in  the  one-track  memory  30  (T  =  10-R, 
referred  to  hereinafter  as  buffer  time)  and  intercon- 
nects  contacts  29f-29e  of  the  switching  circuit  29, 
before  proceeding  to  step  ST4.  In  the  present  B 
level  stereo  mode,  the  buffer  time  T  is  533  ms. 

35  At  step  ST4,  the  system  controller  32  com- 
pares  the  time  t  elapsed  since  the  time  of  starting 
storage  of  the  one-track  input  data  in  the  one-track 
memory  30  to  the  buffer  time  T.  If  the  time  elapsed 
t  is  short,  the  controller  repeats  the  step  ST4  and, 

40  when  the  time  elapsed  t  becomes  equal  to  the 
buffer  time  T,  the  controller  proceeds  to  step  ST5. 
That  is,  the  step  ST4  is  repeated  as  a  loop  until 
one-track  input  data  are  stored  in  e.g.  the  first 
memory  of  the  one-track  memory  30.  Meanwhile, 

45  for  sequentially  recording  the  continuously  supplied 
input  data  on  the  disc  21  without  dropout,  data 
storage  in  the  second  memory  is  started  as  soon 
as  data  storage  in  the  first  memory  of  the  one-track 
memory  in  terminated. 

50  AT  step  ST5,  the  system  controller  32  intercon- 
nects  contacts  29a-29b  of  the  switching  circuit  29. 
As  a  result,  one-track  input  data  stored  in  the  first 
memory  of  the  one-track  memory  30  are  stored  in 
the  memory  27  by  means  of  the  switching  circuit 

55  29  and  the  data  controller  26.  The  recording  data, 
to  which  error  correction  data  and  data  transfer  rate 
data  R  have  been  annexed  and  which  have  been 
modulated  in  a  predetermined  manner,  are  record- 
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ed  on  the  target  track.  The  system  controller  32 
then  proceeds  to  step  ST6. 

At  step  ST6,  recorded  data  are  reproduced  for 
determining  whether  or  not  the  data  recorded  on 
the  target  track  at  step  ST5  are  correct.  The  data 
controller  26  compares  the  input  data  stored  in  the 
memory  27  to  the  reproduced  data,  as  described 
previously,  and  transmits  the  results  of  comparison 
to  the  system  controller  32.  The  system  controller 
32  proceeds  to  step  ST9  if  the  data  are  recorded 
correctly,  and  to  step  ST7  if  otherwise. 

At  step  ST9,  the  system  controller  32  shifts  the 
optical  head  23  to  the  next  track,  because  data 
recording  has  been  made  correctly.  The  system 
controller  then  reverts  to  step  ST1  . 

On  the  other  hand,  at  step  ST7,  the  system 
controller  32  compares  the  time  t  elapsed  since  the 
time  of  starting  of  storage  of  input  data  in  the 
second  memory  of  the  one-track  memory  30  to  the 
buffer  time  T.  The  system  controller  shifts  to  step 
ST8  if  the  time  elapsed  t  is  shorter  and  to  step 
ST10  if  the  time  elapsed  t  is  equal  to  the  buffer 
time  T. 

At  step  ST8,  system  controller  32  again 
records  data  per  se  and  the  data  transfer  rate 
information  on  the  same  track  before  reverting  to 
step  ST6.  Thus,  in  the  loop  of  steps  ST6  to  ST8, 
system  controller  32  repeatedly  performs,  during 
the  time  of  storage  of  the  next  input  data  in  the 
second  memory  of  the  one-track  memory,  an  op- 
eration  of  ascertaining  or  verifying  of  data  record- 
ing  has  been  made  correctly  on  the  current  target 
track. 

On  the  other  hand,  at  step  ST10,  the  system 
controller  32  makes  an  error  display  as  a  data 
record  error,  because  data  recording  has  not  been 
made  correctly  in  the  target  track  during  the  time 
of  storing  the  next  one-track  input  data  in  the  one- 
track  memory  30. 

In  this  manner,  by  storing  one-track  input  data 
supplied  to  the  one-track  memory  30  at  the  pre- 
determined  data  transfer  rate  R,  rotating  the  disc 
21  at  a  rotational  velocity  which  is  N  times  the 
rotational  velocity  corresponding  to  the  data  trans- 
fer  rate  R,  recording  data  stored  in  the  one-track 
memory  30,  with  the  optical  head  23  scanning  the 
same  track  a  plural  number  of  times,  and  by  re- 
peating  a  data  recording  operation  during  the  time 
when  the  next  one-track  input  data  are  stored  in 
the  one-track  memory  30  so  that  data  recording 
may  be  made  correctly  on  the  target  track,  the 
input  data  continuously  supplied  to  the  disc  21 
may  be  recorded  correctly,  provided  that  the  op- 
tical  head  23  scans  the  target  track  correctly  at 
least  once,  even  if  the  optical  head  23  should  be 
off-track  due  to  vibrations  or  the  like.  On  the  other 
hand,  by  converting  input  data  at  the  demodulating 
circuit  35  into  record  data  having  a  transfer  rate 

equal  to  N  times  the  input  data  transfer  rate,  data 
per  se  may  be  recorded  continuously  on  the  track 
of  the  disc  21. 

The  operation  of  reproducing  data  from  the 
5  disc  21  by  the  magneto-optical  disc  recording 

and/or  reproducing  apparatus  shown  in  Fig.  3  is 
explained  by  referring  to  a  flow  chart  of  Fig.  5. 

As  in  the  case  of  the  above  mentioned  data 
recording  operation,  it  is  assumed  that  the  rota- 

io  tional  velocity  of  the  disc  21  is  1800  rpm,  each 
track  of  the  disc  21  is  constituted  by  10  sectors  (10 
sectors/track),  each  sector  is  constituted  by  98 
segments  (98  segments/section)  and  that  the  data 
volume  in  each  segment  that  may  be  used  by  the 

is  user  is  24  bytes.  That  is,  the  time  (period)  of  one 
full  revolution  of  the  disc  21  is  33{1  -(1800-60)- 
x100}  ms,  whereas  the  maximum  transfer  rate  for 
playback  data  outputted  through  terminal  40  is  300 
(1800-60x10)  sectors/second.  On  the  other  hand, 

20  the  transfer  rate  of  input  data  supplied  through  the 
terminal  40  is  prescribed  by  the  data  type  and,  with 
the  rate  of  R  sectors/second,  the  time  T  necessary 
for  inputting  one  track  (ten  sector)  data  is  10-R. 

It  is  also  assumed  that,  as  in  the  case  of  the 
25  data  recording  operation,  data  recorded  on  the  disc 

21  are  data  of  the  B  level  stereo  mode  data,  which 
are  the  CD-DA  mode  data  in  the  so-called  CD-I 
(CD-Interactive  media)  compressed  by  1/c.  The 
above  mentioned  prescribed  data  transfer  rate  R  is 

30  then  18.75  sectors/second.  Thus  the  time  T  neces- 
sary  to  output  one-track  input  data  by  means  of 
terminal  40  is  533  (10-18.75x1000)  ms.  In  other 
words,  the  disc  21  performs  16  (300-18.75)  revo- 
lutions  during  the  time  in  which  one-track  input 

35  data  are  outputted  by  means  of  the  terminal  40. 
At  step  ST11  of  the  flow  chart  shown  in  Fig.  5, 

the  system  controller  32  checks  the  data  transfer 
rate  information  R  read  out  from  disc  21  .  If  the  data 
transfer  rate  R  corresponds  to  the  above  men- 

40  tioned  maximum  data  transfer  rate  of  300 
sectors/second,  the  system  controller  32  proceeds 
to  step  ST12  and,  otherwise,  the  system  controller 
proceeds  to  step  ST13.  In  the  present  example  in 
which  the  data  recorded  on  the  disc  21  are  the  B 

45  level  stereo  mode  data,  since  the  data  transfer  rate 
R  is  18.75  sectors/second,  the  system  controller 
proceeds  to  step  ST13. 

At  step  ST12,  the  system  controller  32  inter- 
connects  contact  29a-29c  and  contacts  29d-29f  of 

50  the  switching  circuit  29,  while  shifting  the  optical 
head  23  to  the  next  track  each  time  the  disc  21 
makes  one  complete  revolution.  As  a  result, 
playback  data  reproduced  by  each  complete  revo- 
lution  of  the  disc  21  are  outputted  at  the  terminal 

55  40  at  the  data  transfer  rate  of  300  sectors/second. 
On  the  other  hand,  at  step  ST13,  the  system 

controller  32  calculates  the  time  T  necessary  to 
transfer  one-track  data  (T  =  10-R)  and  the  time  TB 

9 



15 EP  0  464  216  A1 16 

equal  to  the  time  T  less  the  time  necessary  to  read 
out  one-track  data  from  the  disc  21  (TB  =  T-33  ms; 
referred  to  hereinafter  as  the  buffer  time),  and 
interconnects  contacts  29a  and  29b  of  the  switch- 
ing  circuit  29,  before  proceeding  to  step  ST14.  In 
the  present  B  level  stereo  mode,  the  buffer  time  TB 
is  500  (533-33)  ms. 

At  step  ST14,  the  system  controller  32  com- 
pares  the  time  t  elapsed  since  start  of  scanning  of 
the  target  track  to  the  buffer  time  TB.  If  the  time 
elapsed  t  is  less  than  the  buffer  time  TB,  the 
system  controller  32  proceeds  to  step  ST15  and,  if 
the  time  t  is  equal  to  the  buffer  time  TB,  the  system 
controller  proceeds  to  step  ST16. 

At  step  ST15,  the  system  controller  32  cause 
the  optical  head  23  to  scan  the  same  track,  before 
reverting  to  step  ST14.  That  is,  if,  in  the  loop  of 
steps  ST14  and  ST15,  the  time  t  is  less  than  the 
buffer  time  TB,  the  system  controller  32  causes  the 
optical  head  23  to  scan  the  same  track.  The 
playback  data  obtained  by  the  optical  head  23 
scanning  the  same  track  are  stored  in  e.g.  the  first 
memory  of  the  one-track  memory  30. 

On  the  other  hand,  at  step  ST16,  the  system 
controller  32  interconnects  contact  29e  and  29f  of 
the  switching  circuit  29  for  outputting  one-track 
playback  data  stored  in  the  first  memory  of  the 
one-track  memory  30  at  step  ST15,  at  the  same 
time  that  the  controller  shifts  the  optical  head  23  to 
the  next  track.  As  a  result,  one-track  playback  data 
stored  in  the  first  memory  of  the  one-track  memory 
30  at  step  ST15  are  outputted  at  the  terminal  40  at 
the  data  transfer  rate  R  prescribed  by  the  data 
types.  With  the  above  described  B  level  stereo 
mode,  playback  data  are  outputted  at  the  data 
transfer  rate  of  18.75  sectors/second.  Meanwhile, 
the  next  one-track  playback  data  are  stored  in  the 
second  memory  while  the  playback  data  stored  in 
the  first  memory  of  the  one-track  memory  30  are 
outputted.  In  this  manner,  the  playback  data  are 
outputted  continuously  at  the  prescribed  data  trans- 
fer  rate  at  the  terminal  40. 

Meanwhile,  when  reproducing  a  music  pro- 
gram,  for  example,  it  is  also  possible  to  proceed  to 
step  ST16  directly  from  step  ST13,  on  starting 
reproduction,  for  shortening  the  so-called  access 
time,  that  is  the  tine  which  elapses  since  the  com- 
mand  for  reproduction  is  issued  until  the  music 
program  actually  starts  to  be  reproduced.  That  is, 
playback  data  obtained  upon  scanning  the  same 
track  once  may  be  outputted  directly. 

As  described  hereinabove,  by  rotating  the  disc 
21  at  a  rotational  velocity  which  is  N  times  the 
rotational  velocity  of  the  disc  corresponding  to  the 
data  transfer  rate  R,  reproducing  data  with  the 
optical  head  23  scanning  the  same  track  a  plural 
number  of  times,  storing  reproduced  one-track  data 
in  the  track  memory  30  and  outputting  the  repro- 

duced  data  from  the  one-track  memory  30  at  the 
predetermined  data  transfer  rate  12,  the  repro- 
duced  correct  one-track  data  are  stored  in  the  track 
memory  30,  provided  that  the  optical  head  23 

5  correctly  scans  the  target  track  at  least  once  within 
the  buffer  time  TB,  even  though  the  optical  head  23 
should  be  off-track  due  to  vibrations  or  the  like. 
Thus  the  reproduced  one-track  data  stored  in  the 
one-track  memory  30  may  be  outputted  to  enable 

io  continuous  data  reproduction. 
The  present  invention  is  not  limited  to  the 

above  embodiment,  but  may  be  applied  to,  for 
example,  a  so-called  CD-ROM,  once-write  type  op- 
tical  disc  apparatus  or  magnetic  disc  apparatus. 

is  The  present  invention  may  also  be  applied  to  a 
disc  recording/reproducing  apparatus  employing  a 
disc-shaped  recording  medium  rotating  at  a  con- 
stant  linear  velocity  (CLV). 

With  the  above  described  disc  recording  ap- 
20  paratus  according  to  the  present  invention,  by  stor- 

ing  one-track  input  data,  continuously  supplied  at  a 
prescribed  data  transfer  rate,  in  memory  means, 
rotating  the  disc-shaped  recording  medium  at  a 
rotational  velocity  which  is  N  times  the  rotational 

25  velocity  of  the  recording  medium  corresponding  to 
the  transfer  rate  of  the  input  data,  causing  the 
recording  head  to  scan  the  target  track  a  plural 
number  of  times  during  the  time  when  the  next 
one-track  input  data  are  stored  in  the  memory 

30  means,  and  by  repeating  the  data  recording  opera- 
tion  so  as  to  correctly  record  the  one-track  input 
data  stored  in  the  memory  means,  the  continuously 
supplied  input  data  may  be  recorded  correctly, 
even  if  the  recording  head  should  be  off-track 

35  during  its  operation.  Also,  by  converting  the  input 
data  by  recording  data  forming  means  into  record- 
ing  data  having  the  transfer  rate  which  is  N  time 
the  transfer  rate  of  the  input  data,  data  may  be 
recorded  continuously  on  the  track  of  the  disc- 

40  shaped  recording  medium.  Above  all,  data  record- 
ing  may  be  achieved  in  regular  order  even  under 
operating  environments  subject  to  more  or  less 
severe  vibrations,  such  as  in  car-laden  apparatus. 

Also,  with  the  disc  reproducing  apparatus  of 
45  the  present  invention,  by  rotating  the  disc-shaped 

recording  medium  at  a  rotational  velocity  equal  to 
N  times  the  rotational  velocity  corresponding  to  the 
transfer  rate  of  playback  data,  reproducing  the  data 
with  the  reproducing  head  scanning  the  same  track 

50  for  a  time  interval  necessary  for  the  disc-shaped 
recording  medium  to  perform  an  N  number  of 
revolutions,  storing  the  one-track  playback  data  in 
memory  means,  and  by  outputting  the  stored 
playback  data  at  the  prescribed  data  transfer  rate, 

55  the  correct  data  many  be  reproduced  from  the 
disc-shaped  recording  medium,  even  if  the  repro- 
ducing  head  should  be  off-track  during  its  opera- 
tion,  because  the  data  reproduction  is  performed 

10 
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with  the  reproducing  head  scanning  the  same  track 
a  plural  number  of  times.  In  addition,  continuous 
data  reproduction  may  be  achieved  because  one- 
track  playback  data  are  stored  once  in  memory 
means  and  playback  data  are  outputted  from  the 
memory  means  at  the  prescribed  data  transfer  rate, 
without  directly  outputting  the  playback  data  read 
out  from  the  disc-shaped  recording  medium.  Above 
all,  data  reproduction  may  be  made  in  a  regular 
manner  even  under  operating  environments  subject 
to  more  or  less  severe  vibrations,  such  as  in  the 
car-laden  apparatus. 

recorded  on  said  disc-shaped  recording  me- 
dium. 

6.  The  data  reproducing  method  according  to 
5  claim  1  wherein  at  least  said  data  of  the  pre- 

determined  volume  is  stored  in  said  memory. 

7.  The  data  reproducing  method  according  to 
claim  1  wherein  the  data  of  the  predetermined 

io  volume  are  formed  by  a  majority  operation  on 
the  data  of  the  predetermined  volume  of  M 
times  of  scanning  stored  in  said  memory. 

Claims 

1.  A  data  reproducing  method  for  reproducing 
data  by  scanning  a  disc-shaped  recording  me- 
dium  by  a  reproducing  head,  said  method 
comprising 

rotationally  driving  said  disc-shaped  re- 
cording  medium  at  a  velocity  equal  to  N  times 
a  rotational  velocity  of  the  recording  medium 
corresponding  to  the  transfer  rate  of  data  re- 
corded  on  said  disc-shaped  recording  medium, 
N  being  a  real  number  larger  than  unity, 

scanning  the  same  position  on  said  disc- 
shaped  recording  medium  M  times  (N^M^1) 
by  said  reproducing  head  for  reading  out  data 
of  a  predetermined  volume  M  times  and  stor- 
ing  said  data  in  a  memory, 

forming  said  data  from  the  data  stored  in 
said  memory  and 

sending  out  the  data  formed  at  a  predeter- 
mined  data  transfer  rate. 

2.  The  data  reproducing  method  according  to 
claim  1  wherein  an  occurrence  of  a  distur- 
bance  in  the  scanning  of  said  disc-shaped 
recording  medium  by  said  reproducing  head  is 
detected,  data  writing  in  said  memory  is  termi- 
nated  as  a  function  of  detection  of  said  distur- 
bance  and  data  of  said  predetermined  volume 
are  formed  in  a  disturbance-free  state  from 
data  stored  in  said  memory. 

3.  The  data  reproducing  method  according  to 
claim  1  wherein  data  writing  in  said  memory  is 
terminated  when  said  data  of  the  predeter- 
mined  volume  are  stored  in  said  memory. 

4.  The  data  reproducing  method  according  to 
claim  1  wherein  said  data  of  the  predetermined 
volume  is  a  one-track  data  of  said  disc-shaped 
recording  medium. 

5.  The  data  reproducing  method  according  to 
claim  1  wherein  the  predetermined  data  trans- 
fer  rate  corresponds  to  the  transfer  rate  of  data 

8.  The  data  reproducing  method  according  to 
is  claim  7  wherein  said  majority  operation  is  ef- 

fected  after  an  error  correcting  operation  of 
data  read  out  from  said  disc-shaped  recording 
medium. 

20  9.  The  data  reproducing  method  according  to 
claim  9  wherein  said  N  is  an  integer. 

10.  The  data  reproducing  method  according  to 
claim  9  wherein  said  M  is  equal  to  said  N. 

25 
11.  A  data  reproducing  apparatus  for  reproducing 

data  recorder  on  a  disc-shaped  recording  me- 
dium  comprising 

driving  means  for  rotationally  driving  said 
30  disc-shaped  recording  medium  at  a  velocity 

equal  to  N  times  a  rotational  velocity  of  the 
recording  medium  corresponding  to  a  transfer 
rate  of  reproduced  data,  N  being  a  real  num- 
ber  larger  than  unity, 

35  a  reproducing  head  for  scanning  the  same 
position  on  said  disc-shaped  recording  me- 
dium  M  (N^M^1)  times  for  reading  out  data  of 
a  predetermined  volume  by  M  times, 

data  forming  means  for  forming  playback 
40  data  of  the  predetermined  volume  from  data 

read  out  by  said  reproducing  head, 
storage  means  for  storing  the  playback 

data  of  the  predetermined  volume  formed  by 
said  data  forming  means  and  continuously  out- 

45  putting  said  playback  data  at  said  transfer  rate, 
and 

control  means  for  controlling  a  scanning 
position  of  said  reproducing  head  so  that  said 
reproducing  head  will  scan  the  same  position 

50  on  said  disc-shaped  recording  medium  for  a 
time  interval  necessary  to  read  out  the  data  of 
the  predetermined  recording  medium  M  times 
and  so  that  said  reproducing  head  will  start 
reading  out  next  data  after  lapse  of  said  time 

55  interval. 

12.  The  data  reproducing  apparatus  according  to 
claim  1  1  wherein  said  storage  means  include  a 

11 
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first  memory  and  a  second  memory  each  hav- 
ing  a  storage  capacity  to  store  the  playback 
data  of  said  predetermined  volume,  and 
wherein  the  playback  data  of  the  predeter- 
mined  volume  formed  by  said  data  forming 
means  are  alternately  stored  in  said  first  and 
second  memories. 

13.  The  data  reproducing  apparatus  according  to 
claim  1  1  comprising  means  for  selecting  if  the 
data  read  out  by  scanning  the  same  position 
on  said  disc-shaped  recording  medium  only 
once  is  to  be  reproduced  without  being  stored 
in  said  storage  means,  or  if  the  data  read  out 
by  scanning  said  M  times  is  to  be  stored  in 
said  storage  means  so  as  to  be  reproduced  at 
said  transfer  rate  of  the  playback  data. 

14.  The  data  reproducing  apparatus  according  to 
claim  13  wherein,  when  said  reproducing  head 
seeks  a  playback  start  position  on  said  disc- 
shaped  recording  medium,  data  read  out  from 
said  disc-shaped  recording  medium  are  repro- 
duced  without  being  stored  in  said  storage 
means. 

15.  The  data  reproducing  method  according  to 
claim  11  wherein  the  data  of  the  predeter- 
mined  volume  is  one-track  data  on  said  disc- 
shaped  recording  medium. 

16.  A  data  recording  method  for  recording  continu- 
ously  inputted  data  on  a  disc-shaped  recording 
medium  by  scanning  said  recording  medium 
by  a  recording  head,  comprising 

rotationally  driving  said  disc-shaped  re- 
cording  medium  at  a  velocity  equal  to  N  times 
a  rotational  velocity  of  the  recording  medium 
corresponding  to  a  data  transfer  rate  of  said 
input  data,  N  being  a  real  number  larger  than 
unity, 

storing  said  continuously  inputted  input 
data  in  a  memory  having  a  storage  capacity 
not  less  than  a  predetermined  volume, 

converting  data  of  said  predetermined  vol- 
ume  stored  in  said  memory  into  record  data 
having  a  data  transfer  rate  equal  to  N  time  said 
data  transfer  rate  during  the  time  of  storing 
data  of  a  next  predetermined  volume  in  said 
memory,  and  recording  said  record  data  on 
said-shaped  recording  medium. 

17.  The  data  recording  method  according  to  claim 
16  wherein,  during  the  time  of  storing  data  of  a 
next  predetermined  volume  in  said  memory, 
data  of  the  predetermined  volume  recorded  on 
the  disc-shaped  recording  medium  are  com- 
pared  with  data  reproduced  from  said  record 

data  and  stored  in  said  memory  for  conforming 
the  recording. 

18.  The  data  recording  method  according  to  claim 
5  17  wherein,  if  a  recording  error  is  detected  by 

confirming  the  recording,  the  record  data 
stored  in  said  memory  are  re-recorded  at  the 
same  recording  position  on  said  disc-shaped 
recording  medium. 

10 
19.  The  data  recording  method  according  to  claim 

16  wherein  the  data  of  the  predetermined  vol- 
ume  is  one-track  data  on  said  disc-shaped 
recording  medium. 

15 
20.  A  data  recording  apparatus  wherein  continu- 

ously  inputted  input  data  are  recorded  on  a 
disc-shaped  recording  medium  comprising 

driving  means  for  rotationally  driving  said 
20  disc-shaped  recording  medium  at  a  velocity 

equal  to  N  times  a  rotational  velocity  of  the 
recording  medium  corresponding  to  data  trans- 
fer  rate  of  said  input  data, 

a  recording  head  for  scanning  said  disc- 
25  shaped  recording  medium  for  recording  data 

thereon. 
storage  means  for  storing  said  input  data 

in  a  volume  not  less  than  a  predetermined 
volume, 

30  data  forming  means  for  converting  the  data 
of  the  predetermined  volume  in  said  storage 
means  into  record  data  having  a  data  transfer 
rate  equal  to  N  times  said  data  transfer  rate, 
and  for  supplying  resulting  data  to  said  record- 

35  ing  head,  and 
control  means  for  controlling  recording  of 

the  data  of  the  predetermined  volume  stored  in 
the  storage  means  on  said  disc-shaped  record- 
ing  medium  during  the  time  of  storing  data  of  a 

40  next  predetermined  volume  in  said  storage 
means. 

21.  The  data  recording  apparatus  according  to 
claim  20  wherein  said  storage  means  com- 

45  prises  a  first  memory  and  a  second  memory 
each  having  a  storage  capacity  of  the  input  of 
the  predetermined  volume,  and  wherein  the 
input  data  of  the  predetermined  volume  are 
alternately  stored  in  said  first  memory  and  said 

50  second  memory. 

22.  The  data  recording  apparatus  according  to 
claim  21  comprising  comparator  means  for  re- 
producing  data  recorded  on  said  disc-shaped 

55  recording  medium,  during  the  time  period 
which  elapses  since  data  stored  in  one  mem- 
ory  of  the  memories  of  said  storage  means  is 
recorded  on  said  disc-shaped  recording  me- 

12 



21 EP  0  464  216  A1 22 

dium  until  the  next  data  stored  in  the  other 
memory  is  recorded  on  said  disc-shaped  re- 
cording  medium,  and  for  comparing  the  repro- 
duced  data  to  the  data  stored  in  said  one 
memory. 

23.  The  data  recording  apparatus  according  to 
claim  22  wherein,  when  the  results  of  compari- 
son  by  said  comparator  means  differ,  the  data 
recorded  in  said  one  memory  of  said  storage 
means  is  rerecorded  at  the  same  recording 
position  on  said  disc-shaped  recording  me- 
dium. 

24.  The  data  recording  apparatus  according  to 
claim  20  comprising  selection  means  for  stor- 
ing  the  input  data  in  said  storage  means  and 
selecting  if  the  transfer  rate  should  be 
changed. 

25.  The  data  recording  apparatus  according  to 
claim  20  wherein  said  control  means  controls  a 
scanning  position  of  said  recording  head  so 
that  input  data  of  the  predetermined  volume 
stored  in  said  storage  means  are  recorded  on 
said  disc-shaped  recording  medium  during  the 
time  of  storing  a  predetermined  volume  of  the 
next  input  data  in  said  storage  means  and, 
after  lapse  of  said  time,  the  next  input  data  of 
the  predetermined  volume  stored  in  said  stor- 
age  means  are  recorded  at  the  next  record 
target  position  on  said  disc-shaped  recording 
medium. 

26.  The  data  recording  apparatus  according  to 
claim  20  wherein  the  data  of  the  predeter- 
mined  volume  is  one-track  data  on  said  disc- 
shaped  recording  medium. 

Amended  claims 

1.  A  data  reproducing  method  for  reproducing 
data  by  scanning  a  disc-shaped  recording  me- 
dium  by  a  reproducing  head,  said  method 
comprising 

rotationally  driving  said  disc-shaped  re- 
cording  medium  at  a  velocity  equal  to  N  times 
a  rotational  velocity  of  the  recording  medium 
corresponding  to  the  transfer  rate  of  data  re- 
corded  on  said  disc-shaped  recording  medium, 
N  being  a  real  number  larger  than  unity, 

scanning  the  same  position  on  said  disc- 
shaped  recording  medium  M  times  (N^M^1) 
by  said  reproducing  head  for  reading  out  data 
of  a  predetermined  volume  M  times  and  stor- 
ing  said  data  in  a  memory,  and 

an  occurrence  of  a  disturbance  in  said 
reproducing  head  is  detected,  data  writing  in 

said  memory  is  terminated  as  a  function  of 
detection  of  said  disturbance  and  data  of  said 
predetermined  volume  are  formed  in  a 
disturbance-free  state  from  data  stored  in  said 

5  memory, 
sending  out  the  data  formed  at  a  predeter- 

mined  data  transfer  rate. 

2.  The  data  reproducing  method  according  to 
io  claim  1  wherein  detection  of  said  disturbance 

is  performed  by  focusing  error  signal  or  track- 
ing  error  signal. 

3.  The  data  reproducing  method  according  to 
is  claim  1  wherein  said  data  of  the  predetermined 

volume  is  a  one-track  data  of  said  disc-shaped 
recording  medium. 

4.  The  data  reproducing  method  according  to 
20  claim  1  wherein  said  N  is  an  integer. 

5.  The  data  reproducing  method  according  to 
claim  4  wherein  said  M  is  equal  to  said  N. 

25  6.  A  data  reproducing  method  for  reproducing 
data  by  scanning  a  disc-shaped  recording  me- 
dium  by  a  reproducing  head,  said  method 
comprising 

rotationally  driving  said  disc-shaped  re- 
30  cording  medium  at  a  velocity  equal  to  N  times 

a  rotational  velocity  of  the  recording  medium 
corresponding  to  the  transfer  rate  of  data  re- 
corded  on  said  disc-shaped  recording  medium, 
N  being  a  real  number  larger  than  unity, 

35  scanning  the  same  position  on  said  disc- 
shaped  recording  medium  M  times  (N^M^1) 
by  said  reproducing  head  for  reading  out  data 
of  a  predetermined  volume  M  times  and  stor- 
ing  said  data  in  a  memory,  and 

40  data  writing  in  said  memory  is  terminated 
when  said  data  of  the  predetermined  volume 
are  stored  in  said  memory, 

sending  out  the  data  formed  at  a  predeter- 
mined  data  transfer  rate. 

45 
7.  The  data  reproducing  method  according  to 

claim  6  wherein  said  N  is  an  integer. 

8.  A  data  reproducing  method  for  reproducing 
50  data  by  scanning  a  disc-shaped  recording  me- 

dium  by  a  reproducing  head,  said  method 
comprising 

rotationally  driving  said  disc-shaped  re- 
cording  medium  at  a  velocity  equal  to  N  times 

55  a  rotational  velocity  of  the  recording  medium 
corresponding  to  the  transfer  rate  of  data  re- 
corded  on  said  disc-shaped  recording  medium, 
N  being  a  real  number  larger  than  unity, 

13 
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scanning  the  same  position  on  said  disc- 
shaped  recording  medium  M  times  (N^M^1) 
by  said  reproducing  head  for  reading  out  data 
of  a  predetermined  volume  M  times  and  stor- 
ing  said  data  in  a  memory, 

the  data  reproducing  method  according  to 
claim  1  wherein  the  data  of  the  predetermined 
volume  are  formed  by  a  majority  operation  on 
the  data  of  the  predetermined  volume  of  M 
times  of  scanning  stored  in  said  memory, 

sending  out  the  data  formed  at  a  predeter- 
mined  data  transfer  rate. 

9.  The  data  reproducing  method  according  to 
claim  8  wherein  said  majority  operation  is  ef- 
fected  after  an  error  correcting  operation  of 
data  read  out  from  said  disc-shaped  recording 
medium. 

10.  The  data  reproducing  method  according  to 
claim  8  wherein  said  data  of  the  predetermined 
volume  is  a  one-track  data  of  said  disc-shaped 
recording  medium. 

11.  A  data  reproducing  method  for  reproducing 
data  by  scanning  a  disc-shaped  recording  me- 
dium  by  a  reproducing  head,  said  method 
comprising 

rotationally  driving  said  disc-shaped  re- 
cording  medium  at  a  velocity  equal  to  N  times 
a  rotational  velocity  of  the  recording  medium 
corresponding  to  the  transfer  rate  of  data  re- 
corded  on  said  disc-shaped  recording  medium, 
N  being  a  real  number  larger  than  unity, 

scanning  the  same  position  on  said  disc- 
shaped  recording  medium  M  times  (N^M^1) 
by  said  reproducing  head  for  reading  out  data 
of  a  predetermined  volume  M  times  and  stor- 
ing  said  data  in  a  memory, 

forming  said  predetermined  volume  of  data 
after  at  least  signal  operation  including  an  error 
correcting  operation  to  data  stored  in  said 
memory  at  a  velocity  more  than  M  times  a 
transfer  velocity  of  the  data  recorded  in  said 
disc-shaped  recording  medium, 

sending  out  the  data  formed  at  a  predeter- 
mined  data  transfer  rate. 

12.  The  data  reproducing  method  according  to 
claim  11  wherein  said  data  of  the  predeter- 
mined  volume  is  a  one-track  data  of  said  disc- 
shaped  recording  medium. 

13.  The  data  reproducing  method  according  to 
claim  11  wherein  the  predetermined  data 
transfer  rate  corresponds  to  the  transfer  rate  of 
data  recorded  on  said  disc-shaped  recording 
medium. 

14.  The  data  reproducing  method  according  to 
claim  1  1  wherein  said  N  is  an  integer. 

15.  The  data  reproducing  method  according  to 
5  claim  14  wherein  said  M  is  equal  to  said  N. 

16.  A  data  reproducing  apparatus  for  reproducing 
data  recorder  on  a  disc-shaped  recording  me- 
dium  comprising 

io  driving  means  for  rotationally  driving  said 
disc-shaped  recording  medium  at  a  velocity 
equal  to  N  times  a  rotational  velocity  of  the 
recording  medium  corresponding  to  a  transfer 
rate  of  reproduced  data,  N  being  a  real  num- 

15  ber  larger  than  unity, 
a  reproducing  head  for  scanning  the  same 

position  on  said  disc-shaped  recording  me- 
dium  M  (N^M^1)  times  for  reading  out  data  of 
a  predetermined  volume  by  M  times, 

20  data  forming  means  for  forming  playback 
data  of  the  predetermined  volume  from  data 
read  out  by  said  reproducing  head, 

storage  means  for  storing  the  playback 
data  of  the  predetermined  volume  formed  by 

25  said  data  forming  means  and  continuously  out- 
putting  said  playback  data  at  said  transfer  rate, 
and 

control  means  for  controlling  a  scanning 
position  of  said  reproducing  head  so  that  said 

30  reproducing  head  will  scan  the  same  position 
on  said  disc-shaped  recording  medium  for  a 
time  interval  necessary  to  read  out  the  data  of 
the  predetermined  recording  medium  M  times 
and  so  that  said  reproducing  head  will  start 

35  reading  out  next  data  after  lapse  of  said  time 
interval. 

17.  The  data  reproducing  apparatus  according  to 
claim  16  wherein  said  storage  means  include  a 

40  first  memory  and  a  second  memory  each  hav- 
ing  a  storage  capacity  to  store  the  playback 
data  of  said  predetermined  volume,  and 
wherein  the  playback  data  of  the  predeter- 
mined  volume  formed  by  said  data  forming 

45  means  are  alternately  stored  in  said  first  and 
second  memories. 

18.  The  data  reproducing  apparatus  according  to 
claim  16  comprising  means  for  selecting  if  the 

50  data  read  out  by  scanning  the  same  position 
on  said  disc-shaped  recording  medium  only 
once  is  to  be  reproduced  without  being  stored 
in  said  storage  means,  or  if  the  data  read  out 
by  scanning  said  M  times  is  to  be  stored  in 

55  said  storage  means  so  as  to  be  reproduced  at 
said  transfer  rate  of  the  playback  data. 

19.  The  data  reproducing  apparatus  according  to 

14 
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claim  18  wherein,  when  said  reproducing  head 
seeks  a  playback  start  position  on  said  disc- 
shaped  recording  medium,  data  read  out  from 
said  disc-shaped  recording  medium  are  repro- 
duced  without  being  stored  in  said  storage  5 
means. 

20.  The  data  reproducing  method  according  to 
claim  16  wherein  the  data  of  the  predeter- 
mined  volume  is  one-track  data  on  said  disc-  10 
shaped  recording  medium. 

21.  A  data  recording  method  for  recording  continu- 
ously  inputted  data  on  a  disc-shaped  recording 
medium  by  scanning  said  recording  medium  is 
by  a  recording  head,  comprising 

rotationally  driving  said  disc-shaped  re- 
cording  medium  at  a  velocity  equal  to  N  times 
a  rotational  velocity  of  the  recording  medium 
corresponding  to  a  data  transfer  rate  of  said  20 
input  data,  N  being  a  real  number  larger  than 
unity, 

storing  said  continuously  inputted  input 
data  in  a  memory  having  a  storage  capacity 
not  less  than  a  predetermined  volume,  25 

converting  data  of  said  predetermined  vol- 
ume  stored  in  said  memory  into  record  data 
having  a  data  transfer  rate  equal  to  N  time  said 
data  transfer  rate  during  the  time  of  storing 
data  of  a  next  predetermined  volume  in  said  30 
memory,  and  recording  said  record  data  on 
said-shaped  recording  medium. 

22.  The  data  recording  method  according  to  claim 
21  wherein,  during  the  time  of  storing  data  of  a  35 
next  predetermined  volume  in  said  memory, 
data  of  the  predetermined  volume  recorded  on 
the  disc-shaped  recording  medium  are  com- 
pared  with  data  reproduced  from  said  record 
data  and  stored  in  said  memory  for  conforming  40 
the  recording. 

23.  The  data  recording  method  according  to  claim 
22  wherein,  if  a  recording  error  is  detected  by 
confirming  the  recording,  the  record  data  45 
stored  in  said  memory  are  re-recorded  at  the 
same  recording  position  on  said  disc-shaped 
recording  medium. 

24.  The  data  recording  method  according  to  claim  50 
21  wherein  the  data  of  the  predetermined  vol- 
ume  is  one-track  data  on  said  disc-shaped 
recording  medium. 

25.  A  data  recording  apparatus  wherein  continu- 
ously  inputted  input  data  are  recorded  on  a 
disc-shaped  recording  medium  comprising 

driving  means  for  rotationally  driving  said 

disc-shaped  recording  medium  at  a  velocity 
equal  to  N  times  a  rotational  velocity  of  the 
recording  medium  corresponding  to  data  trans- 
fer  rate  of  said  input  data, 

5  a  recording  head  for  scanning  said  disc- 
shaped  recording  medium  for  recording  data 
thereon. 

storage  means  for  storing  said  input  data 
in  a  volume  not  less  than  a  predetermined 

io  volume, 
data  forming  means  for  converting  the  data 

of  the  predetermined  volume  in  said  storage 
means  into  record  data  having  a  data  transfer 
rate  equal  to  N  times  said  data  transfer  rate, 

is  and  for  supplying  resulting  data  to  said  record- 
ing  head,  and 

control  means  for  controlling  recording  of 
the  data  of  the  predetermined  volume  stored  in 
the  storage  means  on  said  disc-shaped  record- 

20  ing  medium  during  the  time  of  storing  data  of  a 
next  predetermined  volume  in  said  storage 
means. 

26.  The  data  recording  apparatus  according  to 
25  claim  25  wherein  said  storage  means  com- 

prises  a  first  memory  and  a  second  memory 
each  having  a  storage  capacity  of  the  input  of 
the  predetermined  volume,  and  wherein  the 
input  data  of  the  predetermined  volume  are 

30  alternately  stored  in  said  first  memory  and  said 
second  memory. 

27.  The  data  recording  apparatus  according  to 
claim  26  comprising  comparator  means  for  re- 

35  producing  data  recorded  on  said  disc-shaped 
recording  medium,  during  the  time  period 
which  elapses  since  data  stored  in  one  mem- 
ory  of  the  memories  of  said  storage  means  is 
recorded  on  said  disc-shaped  recording  me- 

40  dium  until  the  next  data  stored  in  the  other 
memory  is  recorded  on  said  disc-shaped  re- 
cording  medium,  and  for  comparing  the  repro- 
duced  data  to  the  data  stored  in  said  one 
memory. 

45 
28.  The  data  recording  apparatus  according  to 

claim  27  wherein,  when  the  results  of  compari- 
son  by  said  comparator  means  differ,  the  data 
recorded  in  said  one  memory  of  said  storage 

50  means  is  re-recorded  at  the  same  recording 
position  on  said  disc-shaped  recording  me- 
dium. 

29.  The  data  recording  apparatus  according  to 
55  claim  25  comprising  selection  means  for  stor- 

ing  the  input  data  in  said  storage  means  and 
selecting  if  the  transfer  rate  should  be 
changed. 

15 
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30.  The  data  recording  apparatus  according  to 
claim  25  wherein  said  control  means  controls  a 
scanning  position  of  said  recording  head  so 
that  input  data  of  the  predetermined  volume 
stored  in  said  storage  means  are  recorded  on  5 
said  disc-shaped  recording  medium  during  the 
time  of  storing  a  predetermined  volume  of  the 
next  input  data  in  said  storage  means  and, 
after  lapse  of  said  time,  the  next  input  data  of 
the  predetermined  volume  stored  in  said  stor-  10 
age  means  are  recorded  at  the  next  record 
target  position  on  said  disc-shaped  recording 
medium. 

31.  The  data  recording  apparatus  according  to  is 
claim  25  wherein  the  data  of  the  predeter- 
mined  volume  is  one-track  data  on  said  disc- 
shaped  recording  medium. 
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